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JBSTBACT 

This paper surveys research in the field in an 
attempt to determine what level of mastery of basic skills is 
required to do a particular 1obr what level vocational education 
students generally attain , and which instructional techniques are 
effective in improving vocational education students' basic skills. 
In the first of three sections , claims and evidence concerning the 
relationship of basic skills to employability and occupational 
competence are discussed: while in the next section, information on 
the level of acquisition of reading, writing, and arithmetic skills 
of vocational education students in secondary schools is presented. 
Characteristics of remedial efforts to improve vocational students' 
basic skills are discussed in the third section. Results of the 
literature search suggest the following: f1) Proficiency in certain 
reading and computational skills is required for performance in all 
types of occupations. (2) Information is not 
level of basic skill acquisition of students 
proarams: however, it is known that vocational education students 
perform below average in reading comprehension, vocabulary, and 
mathematics. (3) Available information leaves unanswered questions 
about successful efforts to improve the basic skills of vocational 
students, though inferences can be drawn from research conducted on 
literacy programs for adolescents and adults. The study also makes 
recommendations for improving vocational students' basic skills. 



yet available on the 
in different vocational 



♦♦♦♦♦♦ ♦♦]|(4t ♦♦♦♦ ♦♦♦4c ♦♦♦♦♦♦♦♦♦♦ 9^ 

* Keprodtjctions supplied by EDRS are the best that can be made ♦ 

♦ from the original document. ♦ 
♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦^ ♦♦#♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ ♦♦i^ .%♦♦♦♦ ♦♦♦♦♦♦ 

ERIC 



Basic Skills Proficiencies of 
Secondary Vocational Education Students 



Ul OEPt^KTMENT OF HEALTH 
EDUCATION AWELFARE 
NATIONAL INiTlTUTC OF 
EDUCATION 



This document haS qEEN PEPRO- 
DUCED EXACTLY AS RECEIVED FROM 
THE PERSON OR OR 0 AN I / A T lON OR » C. I N- 
ATiNOiT POINTSOF viEVVOR OPINIONS 
STATEO 00 NOT NECESSARILY REPRE- 
SENT OFFICIAL NATIONAL INSTITUTE OF 
EOUCaTiON POSITION OR POLlCV 



Louise Corman 



\JS Department of Education 
Shirley M. Hufstedler, Secretary 
Staven A. Minter, Under Secretary 



Offlce of Educatiopal Research and Improvement 

F. James Rutherford, Assistant Secretary 



National Institute of Education 
Michael Timpane, Director 

Marc S. Tucker, Associate Director 
Educational Policy and Organization 

Henry David, Project Director 
Vocational Education Study 



Vocational Education Study Publication No. 4 



November 1980 



2 



FEB 2 mi 



FOREWORD 



The Vocational Education Study Project has already made clear 
its intention to publish papers, accounts of inquiries, and the 
results of selected research projects emerging from its work. 
These publications are in acicMtion to The Interim and The Final 
Reports on the study ^'\u:h V' j National Institute of Education is 
charged with undertaking by the Education Amendments of 1976 (P-L. 
94-482). The Institute, as that law requires, transmitted The 
Interim Report to the President and the Congress on September 30, 
1980. The Institute will be transmitting the f^inal Report on the 
mandated study to the President and the Congress no later than 
September 30, 1981. 

Louise Corman' s paper on Basic Skills Proficiencies of 
Secondary Vocational Education Students deals with a subject that 
has won national attention and is acutely relevant to key 
objectives of the pending Youth Act of 1980. It presents 
information that should be highly useful to policy makers, as well 
as to educational officials, administrator^:, and teachers. In 
relating both how much and how little is known cbout the basic 
skills proficiencies of secondary vocational education students, 
it emphasizes the importance of a heightened research effort and 
of prudence in the adoption of remedial measures. 

Henry David 

Study Project Director 

Gerry Hendrickson 

Study Project Assistant Director 



PREFACE 



A foundation in the basic skills of reading, writing, and 
computing is widely regarded as essential for a student ' s 
subsequent learning both at work and at school. Although these 
skills are considered to be critical for successful entry into the 
labor mfjrket, for upgrading skills, and for retraining, little 
information is available on the level of basic skills attained by 
vocational education students in secondary school • President 
Carter's educational initiative, a major component of the Youth 
Act of 1980 in bills before the House and Senate in the Spring of 
1980, aims at improving the basic 1 iteracy and computational 
skills of low-income and minority youth as a partial means of 
reducing youth unemployment. The recent announcement of this 
initiative renders information on vocational education stidents* 
basic skills especially timely. 

What level of mastery of basic skills is required to do a 
particular job? What level do vocational education students 
generally attain? Which instructional techniques are effective in 
improving vocational education students' basic skills? In this 
paper information will be presented in an initial step toward 
answering these questions. The paper is divided intj three 
sections. In the first section, claims and evidence concerning 
the relationship of basic skills to employabil ity and occupational 
competence are discussed. In the r^ext section, information on the 
level of acquisition of reading, writing, and arithmetic skills of 
vocational education students in secondary school is presented. 
Characteristics of remedial efforts to improve vocational 
students' basic skills are discussed in the third section. 



1 would like to acknowlodqe the thoughtful coinnents that I 
received from menbers of the Vocational Education Study staff on 
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Program , on Teaching and Learning, National Institute of Education, 
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informed review. The ideas and opinions expressed are mine and do 
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Educatif^:. or of the Department of Education, 
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BASIC SKILLS PROFICIENCIES OF SECONDARY 
VOCATIONAL EDUCATION STUDENTS 



Louise Gorman 



On January 10, 1980, President Carter announced plans for a 
$900-mil 1 ion educational initiative targeted at improving basic 
1 iteracy and comn^utational ski 1 Is of low-income and minority 
youth. This initiative, included in the Youth Act of 1980 in 
bills before the House (H.R. 6711) and Senate (S. 2385) during the 
Spring of 1980, developed in part from a review of research and 
program experience cf vocational education and CETA programs 
conducted by the Vice President's Task Force on Youth Employment 
and the White House Domestic Policy Staff. Underlying the Youth 
Act of 1980 is the belief that "lack of basic communication, 
comprehension and computational skills is the most serious barrier 
bc^tween these young people and successful entry into the labor 
market" (Youth Employment Initiatives, Note 1, p.v3). 

Ability to read with understanding, write, and compute are 
generally regarded as critical to subsequent learning and the 
employabil ity cf a stiident entering the labor market, upgrading 
present skills, <r being retrained. The importance of these basic 
skills to schooling and work is widely recognized, but the extent 
to which these skilU are mastered by vocational edjcation stu- 
dents in secondary school has rarely been investigated. Moreover, 
virtually nothing is Known about differences in competence in 
basic skills among stra^^nts in different vocational programs. 

It is likely that a vocational education student needs 
sufficient canpetence in basic skills to perform on £ job, benefit 
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from on-the-joh training, onroll In a postsecondary odiicatinn 
program, or study a corrospondonco courso. A foimdat ion in liasic 
skills is thouylit to l)o nocessary for sul)soi|u«Mit learn in(| and for 
mastery of highor-levol quantitative or qiial iiat Ive skills whicli 
may l)0 roqiHrod fur advancomont or performanco In particular Jolis, 
such as printing or drafting. 

What level of mastery of l^asic skills is required to do a 
Job? What level of competence in theso skills do vocational 
education students generally attain? Until these questions are 
answered, it will not be known whether vocational education 
students are more or less wel 1 -prepared than other students for 
the work and schooling in which they will participate later in 
life. 

The purpose of this paper is threefold: to examine claims and 
evidence attesting to the relationship of basic skills to 
employabil ity and occupational competence; to provide information 
on the level of reading, writing, and arithmetic competence of 
vocational students in secondary school; and to describe 
characteristics of remedial efforts to improve the basic skills of 
vocational education students. The ultimate goal of this inquiry 
is to improve knowledge of the nature of basic skills required in 
different jobs, the degree to which vocational students master 
those skills, and the methods by which schools can best teach the 
needed skills these students have not acquired. 

Basic Skills, Employabil ity, and 
Occupational Competence: Claims and Evidence 

The assertion that proficiency in basic skills is essential 
for those seeking and holding jobs is rarely disputed. Literacy 



in particular, whother traditionally (IfifincKl as t.ho ahility to 
read and writo a simple stateniGnt. or as functional 1iter,K:,y. 
which varies with the demands placed on an individual to function 
effectively "in his (jroup and coimiun i ty" (llarinan, 1070, p. W) ^ 
is said to ho critical to einployah i I i ty and competence in a joh. 
The acquisition of liasic skills In secondary school, particularly 
on the part of vocational education students, is thouqht to bo 
especially important in reducinc) uno'i)plo,yment rates of minority 
and disadvantaged students. 

In the early voca'. ional education leqislation, the distinc- 
tion between vocational and academic education was promoted. 
Under the Smith-Hughes Act of 1<)17, Tedural aid for vocational 
education was restricted to instruction In vocational courses. 
The need to broaden vocational education beyond Instruction in 
specific occupational skills to Include general education was 
expressed by the conmlttee appointed by Franklin Roosevelt to 
review vocational education (Russell Report of 1938, reprinted In 
Lazerson & Grubb, 1974). Recognition of the Importance of basic 
skills to vocational education students grew In the 1960's, as 
concern with high unemployment among minority groups rose. The 
report of the Panel of Consultants appointed by President Kennedy 
in 1961 stated that "general educat1on--l anguage and arithmetic 
skill, plus basic knowledge of the world about us--1tself contrib- 
utes indispensably to occupational competence. Vocational educa- 
tion and general education are complementary and equally important 
to individual occupational competence" (Panel of Consultants on 
Vocational Education, 1963, p. ?64) . The Vocational Education 
Amendments of 1968 supported the Federal commitment to this broad 
view of vocational education by including in the definition of 
vocational education "remedial or related academic and technical 
instruction...." (P.L. 90-576, sec. 108(1)). 
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riui 1)0) iuf that occup<)t.iondl skills dnd hnsic skills ti)(|cjt:|)tir 
con'»^Ml)ute to occupaUonal competence is reflected in tlie 
priorities recently set fortli l)y tlie Office of Vocational and 
Adult Education in tlie U.S, Department of iuiucation (formerly tlu? 
Bureau of Occupational and Adult Education), whicli liolds tliat 
"liaslc educational skills are essential to all persons, and 
vocat tonal educat Ion must complement l)as Ic sk II 1 s/ remedial 
programs If persons are to succeed in vocational education 

programs Both academic and vocational programs should 

complement and further one another In producing persoris who are 
prepared to function responsibly 1n a working world" ( Federal 
Register > June 13, 1979, p. 33961). 

Going beyond the notion of complementarity, the Carnegie 
Council on Policy Studies in Higher Education has recommended that 
'*rhe basic vocational (and academic) skills for the high school to 
concentrate on are the skills of literacy and numeracy--and good 
work habits" (Carnegie Council on Pol icy Studies in Higher 
Education, 1979, p. 24). Emphasis on literacy instruction in the 
vocational curriculum has been recommended by Lester Thurow 
(1979), who argued that the three most important functions of 
vocational education should be to provide literacy training, 
because the cost to employers of providing this training to 
workers is too high for them to meet; to instill good work habits, 
especially industrial discipline; and to create salable skills. 
He reasoned that employers tend to hire workers with the lowest 
potential training costs; therefore, if vocational education 
furnished graduates with literacy skills and good work habits, 
employers would not incur the expense of this training and 
vocational education students would have a better chance of being 
hired than students who had not acquired these attributes. 



in 



That eiDployors belUwe literacy instruction is tho schonTs 
responsibility has been docimianted by a sm^vey of axocutives of 
filO companies with fiOO or more t^nployees (tnsterman, 1077), This 
survey indicated that bijsiness leaders are reluctant to prov itie 
services they think schoob* should provide (pp,fi2-fi!)). ritty-four 
percent of the sample b» Ui^ved that schools were deficit^nt in 
teachini) readlmj, wrltini), nd other lan()uai)e skills; nt^verilu^- 
loss, only elt)ht percent of tlie companlt?s sponsored courst^s In 
basic education for employees, in contrast to 60 percent which 
offeriHl management or supervisory trainini) and !>4 ptn'cent which 
offered functional or technical trainincj, although the latter may 
have Included some instruction in basic skills (p. 49). 

In addition to employers, many others with increasing 
frequency are callinrj for greater emphasis on basic skill instruc- 
tion as preparation for employment. Willard Wirtz, former Secre- 
tary of the U.S. Department of Labor, and Kenneth Clark, psycholo- 
gist and educator, have recently emphasized the need for instruc- 
tion in basic skills as job training for inner-city and minority 
youth ( Education Daily , Oct. 24, 1979; Education Daily , Oct. 2, 
1979). In congressional testimony on youth unemployment. Dr. 
James E. Bottoms, Executive Director of the American Vocational 
Association, asserted that basic skill training is closely associ- 
ated with employability (Bottoms, Note 2), and Isabel Sawhill, 
Director of the National Commission for Employment Policy, stated 
that "Improvement of basic educational competencies for those who 
have not mastered the three Rs is critical, and will become all 
the more important as our economy becomes more technologically 
sophisticated and paper-oriented" (Sawhill, Note 3, p. 12). In 
addition, in the report setting forth the reasoning behind 
President Carter's youth initiatives, it is noted that since 1950 
the number of service jobs has steadily increased and is expected 




Ic) root ifiijt^ \i) i^u:^^^ist) (Yi^iilt) hnp luyiiiefil It) i I i .il ivns , Note 1). 
AUvc^nreiHeiU. in snrvice sei:l.i)r ("inns, whh h ar e i|t?si:r iIumI in the 
report. .IS ^'whitu cDll.ir^ oft ice oritMitt^il iitiil tm ht) ii-.i! is ^»iitl 
t.n clopenil la>M|ul.y no luisit. i:i)innijoi(:(it. ions skills, in i.nnlr'rt^l \i\ 
Miymumml in imlnstri^il firms which iillow ptMipi^ \i\ \(\kt^ 
ontry- levtH Jnhs »in(l iidvrtni.o on tht^ h.iNi% or stMiiority .iml 
0Xs\)i)r liu)(:o . 

Claims al)onnil t:hat- tMlncat. ion In l).vilr. skills Is necossary t:o 
proparo voc.irional stiidonts t:o ohtftio and ihM'fonii jol)s; hi)w^^vor, 
certain cril^^lcal quostlons about the relationship of hasic skills 
to job porfornanco roinain tu do answorod. r'nr oxamplo, what levol 
of proficiency In tho dlfforont basic skills Is roqulrod to 
perform the tasks of particular occupations cumpotently? Is the 
proficiency required In learn Inq how to perform these tasks qreat- 
er than that required to actually do them once learned? Is the 
proficiency In basic skills required to obtain a Job greater than 
that required to do it competently? That is, do employers tend to 
require a higher level of literacy of prospective employees than 
is necessary to do the job, because the employer uses literacy as 
a proxy for other attributes which he considers important, such as 
ability to get along with professional co-workers? Similarly, how 
often do employers cite inadequate literacy, rather than a 
personal ity character is t ic of the employee wh ich the employer 
finds objectionable, as a reason for firing an employee? 

To the writer's knowledge, only the first of these questions, 
that concerning the level of proficiency of basic skills required 
for different occupations, has been subject to research in indus- 
trial settings. Underlying the recent research on basic skill 
requirements of different jobs is the idea that basic skills are 
critical to employabi 1 ity and occupational competence because 
these skills are "transferable" in the sense that they have 
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applicability to a broad range of occupations and jobs (Pratzner, 
Note 4; Stump, Note 5). The wide applicability, or transferabil- 
ity, of basic skills is especially important in light of the fact 
that many people change occupations several times and that labor 
market demaniJs change. 

As recently as five years ago very little was known about the 
basic skill requirements of different occupations. Shortcomings of 
existing indicators of basic skill requirements were pointed out 
by Sticht (1975), who noted that the U.S. Department of Labor 
General Educational Development and corresponding Reading Grade 
Level (RGL) required to perform different jobs are not objectively 
determined and that the RGL permits "only the coarsest differenti- 
ation" of literacy requirements of jobs (p. 90). The Dictionary 
of Occupational Titles (fourth edition) provides ratings of the 
complexity of tasks which workers in many occupations perform that 
make use of data (including numbers, words, symbols, and con- 
cepts), people, and things. These ratings, however, permit only 
indirect inferences about the level of reading, writing, and 
arithmetic skills required in jobs. Although inferences concern- 
ing levels of arithmetic reasoning and of vocabulary required in 
certain jobs {ould conceivably be drawn from a screening test like 
the General Aptitude Test Battery (GATB), it is not known to what 
extent skill levels used for hiring reflect inflated requirements, 
or to what extent a deficiency in a skill measured by the GATB can 
be compensated for by proficiency in another skill, which the GATB 
may or may not measure. For example, it is possible that a good 
sense of spatial relations may compensate for poor arithmetic 
reasoning in certain occupations such as drafting. 

One reason that current literacy requirements of jobs are not 
generally known is that employers in some industries may avoid 
publishing screening tests or scoring requirements because of 
executive orders and Supreme Court decisions issued in relation to 
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the Civil Rights Act of 1964 ( Mikulecky & Diehl. Note 6). Under 
these rulings, if a test is shown to have the effect of diminish- 
ing opportunities for employment of a minority group, an employer 
can be required to stop using the test, change it to eliminate the 
adverse effect, validate it, or provide an alternative assessment 
procedure. (See, for example. Uniform Guidel ines on Employee 
Selection Procedures , Equal Opportunity Commission, sec. 6, 
p . 4010 . 06 , 1978 ; Al bemar 1 e Paper Company v • Moody , 197 5 ; and 
Boston Chapter, National Association for the Advancement of 
Colored People v. Beecher, 1974). 

In the United States much of the research on literacy 
requirements of jobs has been conducted in the military. During 
the late 1960*s, admission of marginally literate men to the Army 
to meet the need for increased numbers, as wel 1 as concern of 
minority groups that literacy requirements of jobs were inflated, 
caused the Army to reassess 1 Ueracy requirements of job tasks. 
By 1971, Sticht and his associates had developed the Job Reading 
Task Test (JRTT) for the Army to estimate the general reading 
level required to do certain jobs (Sticht, 1975). The test was 
constructed by testing the reading levels of job incumbents, 
correlating their scores with scores on the JRTT, and establishing 
cut-offs on the JRTT for personnel in different job categories. 

Sticht (1978) reported that 75 percent of the reading tasks 
performed by Navy personnel in 10 job fields were carried out for 
the purpose of locating information in order to do a task ("read- 
ing-f or-doing") , and many were performed repeatedly. In contrast, 
the majority of reading tasks performed by students in Navy train- 
ing programs required learning from text and made far greater 
cognitive demands than readinq-f or-doing tasks. Sticht found a 
strong relationship between reading ability of job incumbents and 
their ability to perform job-related reading tasks. 
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The most extensive research on basic skill requirements of 
jobs in industry has been conducted by the Canada Employment and 
Immigration Corm^ission (Generic Skills, 1977). This research, 
called the Generic Skills Project, provides both a methodology for 
determining skill requirements of different jobs and evidence in 
support of the idea that reading, writing, and arithmetic skills 
are appl i cable to a wide range of occupations. The need to 
examine the commonality of skills rather than the uniqueness of 
occupations, as stated in the Project's report, has implications 
for vocational education; 

It is increasingly recognized that the rate of technologi- 
cal change, as well as the fluctuations of specific labour 
markets, requires a degree of training and flexibility 
possessed by relatively very few workers. The problem 
1 ies not in a resistance to change on the part of the 
labour force, but rather on the content of the curriculum 
which trains a person for a specific job rather than for a 
family of jobs, and the nature of the credentials for 
employment which fail to recognize, in this age of 
specialization, that many skills are transferable to a 

variety of occupations Rather oddly, while skill 

training has been developed and carried out as if every 
occupation or job had unique skill requirements, academic 
pre-occupational training has proceeded as if every 
occupation had the same academic requirements, (p. 1) 

In this project, workers in 49 occupations and supervisors in 
28 of those occupations were given interviews and questionnaires 
to determine their performance of job tasks in the following do- 
mains: arithmetic and mathematics, communication (including read- 
ing and writing), reasoning, and science. The researchers sought 
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information on tasks workers perform rather than on the cognitive 
processes used to perform the tasks* The assumption is made, but 
not explicitly stated in the report, that performance of these 
tasks requires certain skills. It cannot be assumed, however, 
that the numerous tasks investigated in this project require 
skills which are independent. For example, tasks requiring 
reading comprehension, which denotes the ability to associate 
meaning with synr»'-ols in a given context, are included in the 
domain of communication, but reading comprehension is probably 
also required to perform many of the reasoning tasks, such as 
deducing informational needs. Basic skills appear to be required 
in all of the domains of tasks surveyed in this project. 

Sample s izes of workers and supervisors in four surveys 
ranged from 300 to 970. Reported correlations between workers' 
and supervisors' responses were above .95. Occupations were 
grouped into 10 occupat ional fami 1 ies (clerical , engineering 
technologies, health, • : service, machining, assembly, 

construction, motor transpc and farming), and detailed charts 
have been provided to indicate the proport ion of occupations in 
each occupational family in which each task is performed by 
workers. Lists of tasks performed in various occupations were 
also provided, with the aim of assisting development of training 
modules and providing counselors with information on skills that 
may be transferable to particular occupations. 

Results indicated that in most or all occupations in all 10 
occupational families, workers were required to read business 
forms, notes, letters, memos, charts, tables, and technical or 
reference books for the purpose of finding facts and deciding how 
what they read applies to their jobs. Writing tasks performed by 
most or all workers in all occupational families consisted of 
completion of forms and brief memos, letters, or reports. Other 
communication tasks performed in most or all occupations in all 
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occupational families were attentive listening, carrying out 
task-oriented conversation, expressing one's point of view, 
seeking information, and passing on task directions. Elementary 
arithmetic computation tasks, such as measurement with whole 
numbers, were performed by most or all workers in all occupational 
families. Reading comprehension for evaluative purposes, wri:ing 
technical reports, and geometric and algebraic operations were 
rarely done on the job. The ability to communicate effectively 
and the ability to display logical thinking were significantly 
related to supervisory status; mathematical competence was not. 

Efforts to determine basic skill requirements of jobs in 
industry in the United States are very recent anc* are being 
conducted with very small samples. Two studies are presently 
underway, both of which focus on literacy. One study began in 
September 1979 with a one-year grant from che National Institute 
of Education (NIE) to Larry Mikulecky at Indiana University. In 
this study, 149 workers and 100 students in Indianapolis (50 of 
whom attend vocational schools) are being interviewed and tested 
to determine literacy demands of jobs, competencies of workers and 
students, reading purposes, and strategies used by workers and 
students to meet literacy demands (Mi<ulecky, Note 7). Strategies 
include rereading material, associating information with something 
the reader already knows, and underlining main points in a text. 
The full range of occupational categories listed in the Dictionary 
of Occupational Titles is represented by the sample of workers. A 
pilot study by Mikulecky and Diehl (Note 8) of 107 workers 
(ranging from unskilled to professional) indicated that nearly all 
workers performed some form of reading and that many job-related 
reading tasks (40 percent) involved obtaining facts and following 
directions applicable to the job. Twenty-six percent of job-re- 
lated reading tasks involved skimming material to make decisions 
about its use, 23 percent involved incidental learning of the 
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material as a reference for doing a task, and 11 percent involved 
retention of the material through the use of particular strate- 
gies, such as outlining key points or repeated processing of 
information in the text. More than half the workers (52 percent) 
said that they would reread material required to complete a task 
if they had to repeat the same task; they did not try to learn the 
material when they read it the first time (Mikulecky & Diehl, Note 
8). 

A second study is being completed at Purdue University under 
grants from the Indiana Department of Public Instruction (Moe, 
Rush, and Stcrl ie. Note 9) . This study determined 1 iteracy 
demands by app lying readabi 1 ity formulas to mater ial s used by 
workers and by analyzing samples of workers* writings, such as 
letters. In addition, supervisors were questioned about 
mathematics ski 1 Is used by workers on the job . Tasks of three 
workers in each of 10 occupations were surveyed, and specific 
reading and mathematics skills required of the tfiree workers in 
each occupation have been identified. 

Other Federal ly-f unded research on bas ic ski 1 1 requirements 
of jobs includes a study by Northrop Services, Incorporated, 
funded by the Navy and the Department of Education, Office of 
Basic Skills, to design basic skills curricula and accompanying 
diagnostic and evaluation instruments for four Navy occupational 
c lusters--electronics , propulsion eng ineer ing, admin istrat ive/ 
clerical, and operations. Basic skills of entering students are 
being assessed so that students can be placed in instructional 
modules appropriate to their skill levels. This ^ jdy was 
initiated in January 1979 and will be completed in Febitjry 198L 
Another study, funded by a small grant from NIE to the UCLA 
Graduate School of Education , began in September 1979 and wi 1 I 
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relate the reading competencies required to graduate from high 
school to the reading demands of clerical and automotive jobs. 
Reading skills of 80 minority and bilingual workers who hold jobs 
in these fields will be examined in light of job demands. 

Level of Acquisition of 
Basic Skills by Vocational Education Students 

Basic skills are widely regarded as critical to obtaining 
employment. Moreover, recent research indicates that basic skills 
are applicable to many different occupations. It is therefore 
important to know the level of proficiency in basic skills that 
vocational students attain. It would be most useful to know the 
level of basic skill attainment of students in different 
vocational programs so that the gap, if any, between proficiency 
of students who are preparing for particular occupations and the 
demands placed on workers in those occupations can be identified 
and closed. 

Available data on basic skills of vocational students come 
mainly from two sources: nationally representative student 
surveys and State assessments of high school students' basic 
skills. Since data on basic skills have not generally been 
collected for the purpose of examining proficiencies of vocational 
students, scores of students in different vocational programs have 
usually not been separately tabulated or, as in the case of the 
National Longitudinal Study of the High School Class of 1972 
(NLS), were collected but not separately reported by occupational 
specialty. Assessments of writing ability of vocational students 
are rare, prob'^bly because ^e] iable and val id essay tests are 



expensive and time-consuming to construct and score. No data have 
been reported in the published literature on the basic skills of d 
cohort of vocational students upon entry to and completion of a 
vocational program, or on students in different types of vocation- 
al schools. Available data pro. :e an indication of the levels of 
vocational education students' bv skills relative to those of 
students in other curricula, but data are not available to indi- 
cate the effects of vocational education on basic skill develop- 
ment over time.* There are problably additional data on the 
basic skills of vocational students in State education departments 
or large city school systems whicr; have not been made generally 
available for research purposes. 

Data on the levels of basic skills of students in different 
curricula are meaningful in the sense that basic skills are of 
intrinsic educational value to cill students, regardless of whether 
those sk i 1 Is t ran si ate d irectly into economic outcomes . (The 
assumpt ion is made that scores on bas ic sk il 1 s measures are not 
dependent on prior knowledge of a content area to which students 
in the vocational curriculum may not have been exposed.) Compari- 
son of basic skills of students in vocational and general curricu- 
la is appropri ate for the additional reason that graduates of 
these two curricul a may compete for jobs and therefore require 
similar levels of basic skills to be competitive in t:he labor 
market . 



^Scores of tests of basic skills of students at three points 
in time from 1961 to 1967 when they were in the fifth through 
eleventh grade were reported by Hilton (Note 10). By the 
eleventh grade, the data point when students' high school 
curriculum becomes applicable, only 50 percent of the original 
sample remained. That sample is not representative of students 
in eleventh-grade vocational or general curricula and therefore 
these data cannot be taken as reliable evidence on effects of 
vocational programs on students' basic skills. 
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Mp..?i scores on reading, writing, and mathematics tests of 
vocational students reported in national and State surveys are 
presented in Tables 1 and 2. If standard deviations have been 
reported, they appear as + after the mean (M). (When scores are 
normally distributed, the mean is that score above and b low which 
an equal number of scores fall. Thirty-four percent of the scores 
fall within one standard dev iat ion below the mean, and thirty- 
four percent fall within one standard deviation above the mean.) 
Direct comparisons of scores reported in different surveys are 
prevented by the fact that different scoring formulas have been 
used and different skills have reportedly been measured (although 
skills called by different names cannot be assumed to measure 
different constructs, and vice versa). The method used to 
identify the vocational curriculum is noted in the tables, since 
large discrepancies have been found between students' self-reports 
and administrators' classifications of school records (Fetters, 
1975). This fact indicates the difficulty in providing accurate 
identification of vocational students' curricula. 

Mean reading comprehension, vocabul ary, and mathematics 
scores of vocational students in the National Longitudinal Study 
conducted by the National Center for Education Statistics indicate 
that vocational students performed at about the same level as 
students in the general curriculum but scored approximately one 
standard deviation below academic students in all three. Other 
surveys revealed simil ar findings. Mean reading scores of voca- 
t ional students in the Youth in Transition and Massachusetts 
samples were similar to the means of general curriculum students 
in these samples but well below the means of academic students. 
Mathematics scores of vocational students in the Massachusetts 



Table 1 



Mean Reading and Writing Scores of Students in Different Curricula 





Readinq Tests 


Writinq Tests 


bource 


NLS^ 


!outh in Transition'' 


Massachusetts 


Massachusetts 


Sample 


Grade 12 males 






Grade 12 males 


A 1 4 A 1 

Grade 12 males 


and females 


Grade 10 males 


and females 


and females 


1 1 IMM4 Anil im 

turncuium 














iaefiiiTicaiion 


school 


record 


self-re 


Dort 


self- report 


self-report 








comprehension 




comprehension. 




Skill 






(Gates 


vocabulary 


vocabulary, 




comprehension 


vocabulary 


Rdq. Como) 


(GATB-J) 


locatinq information 


writinq 




number right 


number right 












minus 


minus 


number 


number 






C AA MA 

ocore 


guessing 


guessing 


right 


right 




sum of two 


correction 


correction 


of 43 


of 60 


percentage riqht 


ratinqs (1-8) 


\/ AA ^ ^ 1 A A ^ 1 

vocational 












Essay fl issay 12 














y. 


7.3 t 4.5 


4.5 ±3.5 


34.5 ±5.7 


16.6 + 5.3 


81.0 


4.4 4.1 




A/MA 

3819 


A A 4 A 

3819 


216 


216 


523 


420 366 


f A M A M 1 

uenerai 












H 


7.8 iU 


4.7 ±3.7 


36.2 ± 5.6 


18.5 ± 5.8 


83.4 


4.6 4.8 


W 


4908 


4908 


468 


468 


591 


427 403 


rtcaoeiin c 












H 


12.2 i 4.2 


8.4 ± 3.8 


39.1 ± 3.7 


22.9 ± 5.8 


90.4 


5.6 5.8 


iV 


6624 


6624 


734 


734 


2112 


1596 1567 


Total Sample 














9.7 ±5.1 


6.3 ±4.1 






86.3 


5.2 5.3 




15625 


15625 






4038 


3190 3053 



^Fetters (1975). 



Johnston and Davidson (Note 11). Business and office students are not included in the vocational total. 

%ssachusetts Assessment of Basic Skills 1978-79 (Note 12). Business and office students are not included in 
the vocational total. 

^This number may exceed the sum in the three categories above if other students were tested 
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Table 2 

Mean Mathematics Scores of Students in Different Curricula 



Source |S? NAEP^ Project Talent^ Minnesota Massachusetts 

Irade 12 males 17 year old malei Vocational 17 year old males Grade 12 males 

Sample and females and females hiqh schools an d females and females 

Mculi ^ ^ school or 

school record self-report (school means) district record self-report. 
' ~~ computation, 

definitions, concepts, 

concepts, computation, computation, measurement, 

problem- concepts, concepts, graphs, 

solving, reasoning, advanced estimation, 

math reasoning manipulation application math know ledge statistics 

number right percentage of mean number 

minus guessing students who got a right percentage percentage 



Vocational 








53.3 to 53.9 


79.1 




8.7 i 6.0 


58.5 


15.4 




3819 


2183 


35 schools 


9920 


504 


General 










78.7 




9.5 i 6.5 


61.4 








4908 


3438 






484 


Academic 










89.4 


M 


17.3 i 5.8 


76.2 






w 


6624 


3685 






2047 


Total Sample 








53.0 


83.9 




12.7 i 7.3 


66.2 




"f 


15625 


10614 




16O0O 


3916 



'Fetters (1975). 

^ SMie PrellmlMrv Mm% of U\m\ \mM\u\ Stiidy Background Item Osed In t^e National Assessment (Note 13). 
^Flanagan, Oalley, Shaycoft, Orr, and Goldberg (1962). 

ind Sctinelderhan (Note 1<). Number of vocational students Is approxlwte and Includes all students y/ho have 
hid ofli half-year or Bore of vocational courses, 

Whusettstesessinent of Basic Skills M (Note 12). Business and office students are not Included In the vocational total, 
ji^s liirter may exceed the sun In the three categories above If other students were tested. 



and 1976 National Assessement of Education Progress (NAEP) samples 
indicated this same pattern, as did writing scores of the 
Massachusetts vocational students. 

In comparison to the total sample, means of vocational 
students in the NLS fell below total sample means in reading 
comprehension, vocabulary, and mathematics. Means of vocational 
students in the Massachusetts survey fell below total sample means 
in reading, writing, and mathematics. The NAEP mathematics 
assessment also revealed vocational students' means to be lower 
than those of the total sample. In these three surveys, means of 
general curriculum students, which were similar to those of 
vocational students, fell below total sample means, and means of 
academic students exceeded total sample means in all basic skills 
reported. 

Scores of business students were separately tabulated in the 
Youth in Transition and Massachusetts surveys. Mean scores of 
business students in both surveys indicated that these students' 
average reading level was similar to that of other vocational and 
general students. Means of business students were 82.7 on the 
Massachusetts reading test, and 34.3 + 6.5 and 17.3 + 5.4 on the 
Youth in Transition comprehension and vocabulary tests, respec- 
tively. Although business students' average reading score was 
similar to that of other vocational students, average writing 
scores of business students were higher. Average scores of 
business students on the two writing tests in the Massachusetts 
survey (5.3 and 5.0) exceeded those of other vocational students 
and were similar to State means (5.2 and 5.3). In contrast, the 
mean mathematics score of business students in the sample (76.8) 
was lower than that of students in the other three curricula. 

Reading scores of vocational students who transferred into 
the vocational curriculum from another curriculum before their 
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senior year of high school were separately reported in the Youth 
in Transition survey. In both comprehension and vocabulary, mean 
scores of these 165 students (34.7 + 5.7 and 16.8 + 5.6 on 
comprehension and vocabulary, respectively) were almost identical 
to those of the 51 students who had remained in the vocational 
curriculum throughout high school (33.8 + 5.4 and 16.1 + 4.4). 

In the Minnesota assessment, mean mathematics scores of 
vocational students differed from those in the NLS and 
Massachusetts surveys in that the Minnesota vocational students' 
mean was the same as that for the total sample. These results 
must be interpreted cautiously, however, since means in the report 
of the Minnesota survey were not presented for students according 
to their high school curriculum. Rather, scores were grouped for 
students according to the number of vocational courses they had 
taken. Thus, the mean of "vocational" students with one year or 
less of vocational courses (almost half of all students who had 
had any vocational training) clearly reflected scores of students 
whose primary curriculum identification was not vocational. The 
range of means of students who differed markedly in their exposure 
to vocational courses, and presumably to other curricula as well, 
was quiti narrow (52.3, 53.3, 53.9, and 53.6 for students with 
0.0, .5 to 1.0, 1.5 to 2.0, and 2.5 to 3.0 years in vocational- 
technical courses, respectively). Mean mathematics scores by 
number of courses in each of seven vocational subject areas were 
presented in the Minnesota report. The data are very difficult to 
interpret, however, because many of the same students were counted 
in more than one cell and students whose primary curriculum was 
not vocational were included in the means by vocational subject 
area. Means on several sets of items, which were considered 
mathematics subskills in the report, were also presented, but many 
of these sets consisted of few items and reliabilities of the sets 
were not given. Conclusions based on means obtained with these 
sets of items must therefore be interpreted cautiously. 
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The current emphasis on competency testing led the Bureau of 
Occupational and Adult Education (now the Office of Vocational and 
Adult Education) to award a contract in 1979 to the American 
Institutes for Research to develop competency instruments in seven 
occupational cl usters (agriculture, distributive, health, home 
economics, technical, trade and industrial, and business and 
office occupations) . It is unfortunate that under this contract 
the opportunity will not be taken to provide separate measures of 
reading, writing, or computational skills, in view of the wide 
applicability of basic skills to different jobs and the limited 
information presently available on vocational students ' basic 
skills. 

In conclusion, available data on basic skills permit broad, 
descriptive statements about relative levels of attainment of 
students in different curricula. They do not permit comparisons 
among students in different occupational specialty areas or indi- 
cate strengths and weaknesses in ability to perform particular 
tasks, such as locating information in a text, which have been 
shown in the Generic Skills Project to have wide applicability 
across jobs. To date, no information exists on the extent to 
which those job-related tasks are reflected in measures commonly 
used in schools and in State assessments of basic skills. Fur- 
thermore, available data do not permit answers to questions 
concerning differential effects over time of high school curricula 
on students. Such questions would have to take into account the 
init ial abil ities and demographic characteristics of students in 
different curricula and would require assessment of their basic 
skills at different intervals. The most detailed reported data 
are provided in tables of basic skills scores by sex, race, and 
father* s occupat ion of students in each curriculum in the NLS 
sample (Hilton & Rhett, Note 15), but these tables cannot be used 
to glean information on curricular effects. 
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Efforts to Improve Basic Skills of 
Vocational Education Students 

It is known that vocational students need proficiency in 
reading and computational skills to obtain and perform a wide 
variety of jobs and that the level of basic skills attained by 
these students is relatively low. However, the best means for 
improving their competence in basic skills are not known. Infor- 
mation on effective methods for accomplishing this aim would, of 
course, be valuable in helping students attain the skil 1 s they 
need but have not acquired. There is information on efforts to 
improve basic skills of vocational students but most of it is not 
useful for determining which efforts are effective. Many curricu- 
lum guides are described but have not been evaluated. Others have 
been evaluated but with questionable methodological procedures 
that cast doubt on the findings. The few rigorous studies were 
conducted with smal 1 samples and, at best, offer only tentative 
clues to techniques that may be effective in raising vocational 
students' basic skills. 

The claim is often heard that basic skill training provided 
in a vocational context results in improved skill levels among 
vocational students, because their motivation is increased through 
perception of the applicability of these skills to practical prob- 
lems . Grasso (Note 16) raised an interesting question in regard 
to this claim. He cited Shaycoft's (1967) finding that reading 
comprehension of students in Project Talent who had taken many 
academic courses was found to improve to a greater extent than 
that of students with few academic courses. Grasso specul ated 
that enrol Iment in vocational programs could either raise the 
level of basic skill attainment, as a result of increased motiva- 
tion due to students' awareness of the practical applicability of 
academic subject matter, or could lower attainment because voca- 



tional students spend less time in academic subjects that foster 
basic skill development. 

Evidence to support or refute the claim that basic skill 
instruction in a vocational context improves basic skills of voca- 
tional students is extremely limited. A few reports suggest that 
instructional materials with practical, vocational content may be 
effective in improving basic skills of vocational students. In 
one study of 51 tenth-grade students in an area vocational-techni- 
cal school, reading scores of experimental students who used a 
workbook with vocational content were found to have improved to a 
greater extent than those of control students who did not (Afrow, 
1976). In another report, two English teachers described an 
English course for vocational-technical high school students in 
which students kept lists of words related to employment, simu- 
lated job interviews, and wrote reports on careers (Gere & 
Corrigan, 1978). In this way they increased their vocabulary and 
received practice in writing that was relevant to their career 
interests. A mathematics teacher of vocational-technical students 
also urged emphasis on practical application, adding that applica- 
tion should not be limited to highly specialized vocational areas 
(Mrachek, 1975). Rather, he encouraged his students to use mathe- 
matical concepts to aid decision making in practical situations, 
such as choosing a car to buy by determining the relative cost of 
gas required to drive cars with different advertised mileage rates 
a given distance. The actual effect of this teacher's precepts on 
students' behavior was not determined. 

The use of reading materials written at a readability level 
consistent with high school vocational students' reading ability 
was found in one study to improve reading scores of 100 experimen- 
tal students to a greater extent than scores of 40 control stu- 
dents (Morrell, Note 17). In another study, remedial reading was 
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found to be significantly positively related to reading ability of 
115 postsecondary industry and technology students (Loran, 1977). 

Under a two-year contract with the Office of Vocational and 
Adult Education, the Cornell Department of Education is presently 
developing sample lesson plans and teachers' guidebooks to assist 
vocational education teachers in teaching basic skills to 
vocational students. The effectiveness of these materials in 
improving students' basic skills will not be determined under this 
contract. 

Little is known about characteristics which distinguish suc- 
cessful from unsuccessful efforts to improve vocational students' 
basic skills. Because of the small sample sizes used in the 
studies described previously, all warrant replication. Unfortu- 
nately, precise information on the nature of the instruction is 
sometimes lacking and replication cannot readily be carried out. 
At this time, then, few firm conclusions can be reached about 
particular teaching methods or instructional materials that are 
effective in improving basic skills of vocational students. The 
hypothesis that teaching basic skills in a vocational context 
effects improvement of these skills among vocational students 
remains to be adequately tested. 

Conclusions 

Verbal and computational skills are critical to the develop- 
ment of vocational students. A growing body of evidence is accu- 
mulating which substantiates the notion that proficiency in 
certain reading and computational skills is required for perfor- 
mance in all types of occupations. The ability to locate facts in 
written material and apply them to decision making on the job, to 
understand and convey directions for completing tasks, and to com- 
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pute with whole numbers is required in all occupations that have 
been surveyed (Generic Skills, 1977). The ability to communicate 
effectively and think logically has been found to distinguish 
supervisors from lower- level workers, a finding which suggests 
that this ability may be necessary for advancement beyond entry- 
level positions. 

Information on the level of basic skill acquisition of 
students in different vocational programs in secondary school is 
necessary to determine whether there are gaps between the 
proficiency of students who are preparing for particular occupa- 
tions and the demands placed on workers in those occupations, but 
this information is not yet available. At present there is no way 
of knowing the total number of students , or of identifying 
individual students, who may have failed to attain the level of 
competence in basic skills that is required in different jobs. It 
is known, however, that vocational education students in secondary 
school perform below average in reading comprehension, vocabulary, 
and mathematics. One State survey indicated that they perform 
below average in writing as well. 

It could be that vocational education students function 
poorly in basic skills at the time they enter vocational programs 
in secondary school, if not long before. Since the vocational 
curriculum typically places much greater emphasis on specific 
occupational content than on basic skill instruction, some stu- 
dents may complete vocational programs with no greater proficiency 
in basic skills than that with which they enter. Longitudinal 
research is required to examine the basic skill development of 
vocational students as they progress through school, relative to 
the progress of students in other curricula, in order to know the 
extent to which participation in vocational programs modifies the 
level of skills possessed by students upon entry into the 
programs. 
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Successful efforts to improve the literacy and computational 
skills of vocational students would be likely to increase their 
chance of emplo>nient. Furthermore, these efforts could improve 
the competence of these students in performing required job tasks 
and ease later transfers from one job to another. Available 
information on basic skills of vocational students, however, 
leaves critical questions unanswered. What are the best ways to 
teach basic skills to vocational students? To what extent can 
basic skill instruction provided in secondary school to vocational 
students improve their basic skills? What methods are most likely 
to make this instruction successful? 

Although research has not been conducted with vocational 
students to answer these questions d irectly, inferences can be 
drawn from related research conducted with young adolescents and 
adults. For example, research on compensatory education and adult 
literacy programs, whose participants also come from disadvantaged 
backgrounds, seems useful for this purpose. Research has shown 
that junior high school students in compensatory education 
programs are more likely than elementary school students to 
exhibit reading improvement (i.e., at least a one-month gain for 
each month in the program) which is sustained beyond one school 
year (Larson, Note 18). Characteristics of effective compensatory 
programs for junior high school students may suggest approaches 
for vocational students in secondary school. Larson (Note 18) 
reported that compensatory programs in which students were taken 
out of the classroom "have less to offer the adolescent student 
and his teacher than do other models" (p. 109). She explained 
this finding by noting that participating students were highly 
visible and thereby stigmatized, the teacher had no network of 
support, and other teachers tended to disclaim responsibility for 
basic skills instruction. Continuity of the program beyond one 
school year was strongly recommended. 




Applicability of research on adult literacy programs to 
vocational students is limited, not only because participants in 
these programs are older but especially because they represent an 
extremely highly motivated fraction of the population (three to 
six percent) for whom these programs are designed (Hunter & 
Harman, 1979). Effective adult literacy programs are those with 
the following characteristics: teachers who show warm personal 
concern for their students and are familiar with problems of 
students from minority and disadvantaged backgrounds; materials 
prepared by students; unstructured approaches that focus on an 
individual student * s assessment of his interests and needs and 
allow him to move at his own pace; and learners who believe they 
are responsible for their own successes and failures (Hunter & 
Harman, 1979). The Adult Basic Education program in Vermont was 
found to be effective with students who set their own reading 
goals, had a genuine interest in the material, and recognized that 
the skills they were learning were the ones needed to solve 
problems in their everyday lives (Eberle & Robinson, Note 19). 
Students' preferred mode of learning was one-to-one tutoring, 
particularly when offered in their homes. 

It is not known to what extent characteristics of effective 
adult literacy programs, in which instruction is often highly 
individualized, would be effective with high school students ^n 
the classroom or in small groups. Nevertheless, although students 
above elementary school age may vary considerably in the skills 
they have previously mastered, vocational students would appear to 
,a\te a common set of skill needs. These needs are in part dicta- 
ted by the skills that are common requirements of the jobs they 
are being trained to perform. Research has recently begun to shed 
light on the basic skills required in most occupations, as well as 
skills particular to different occupations, and research in pro- 
gress can be expected to provide more firm knowledge on this sub- 
ject in the coming years. This knowledge can be used to suggest 
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some cornmon goals of basic skill instruction for vocational 
students. 

Several recommendations for improving research and instruc- 
tion with vocational education students are supported by research 
on basic skills. First, basic skills must receive strong emphasis 
in vocational students' education. Not only are these skills of 
intrinsic educational value to all students, but reading and 
computational skills have been found to be widely applicable to 
most jobs, and advancement beyond entry-level positions has been 
found to be associated with effective communication skills. 
Second, effective techniques for teaching basic skills to voca- 
tional students must be identified. Awareness of the relevance of 
instruction to practical problem-solving is characteristic of 
successful learners in adult 1 iteracy programs . Perhaps the 
motivation of vocational students can be harnessed to improve 
their acquisition of basic skills, possibly through teaching which 
demonstrates the use of these skills in the jobs the students hope 
to enter. Third, vocational education students' levels of compe- 
tence in basic skills should be assessed as they progress through 
school, to ensure that deficits are remediated or proficiency 
maintained. Fourth, measures of particular skills that have been 
found to be highly job-related, such as locating facts in text, 
ought to be used to supplement the more general reading tests, so 
that weaknesses in these areas can be identified. Finally, 
longitudinal research is needed to trace the basic skill 
development of vocational students as they progress through 
school, relative to progress of students in other curricula, in 
order ,to know whether these skills are enhanced or diminished by 
participation in vocational education programs . These steps 
appear to be necessary if vocational education is to prepare 
students not merely for jobs after graduation but for a lifetime 
of learning experiences. 
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Proficiency In basic skills Is of potential benefit to both 
the Individual and society. The Individual who can read with 
understanding, write, and compute has a better chance of getting a 
Job and better preparation for subsequent learning, both at 
school and at work, than a person with limited proficiency in 
basic skills. Improvement In the basic skills of Individuals at 
the same time results in a more Informed citizenry. 
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